baCkgrOuND
High levels of ultraviolet (UV) radiation in Australia, and the fair-skinned nature of a large portion of its population, make sunburn and its long-term consequences a major public health issue in this country. Despite this, there have been few studies of the incidence of sunburn in Australia. A recent survey of men from northern Australia with a history of non-melanoma skin cancer found that over half reported recent sunburn.
1 Considerable attention has been given to the study of sun protection knowledge, attitudes, behaviour, exposure, and education programs in Australia, particularly in school children [2] [3] [4] [5] and young adults. Photosensitivity refers to an abnormal cutaneous response involving the interaction between photosensitising substances (including many medications) and UV radiation. Medication-induced photosensitivity also has the potential to be a significant public health concern, having the potential to increase the incidence of skin cancer. 7 While Moore 7 has recently reviewed many aspects of drug-induced cutaneous photosensitivity, and Beggs 8 has raised the potential consequences of stratospheric ozone depletion for photosensitivity, the issue has been somewhat neglected in Australia. For example, Moore 7 has noted the remarkably infrequent summaries on the subject of drug-induced photosensitivity from the Adverse Drug Reactions Advisory Committee of the Australian Therapeutic Goods Administration, the most recent being in 1983 9 and 1987. 10 This study examined routinely collected data to determine both the incidence of sunburn and drug-induced phototoxic and photoallergic response requiring hospitalisation in NSW, and the characteristics of these patients. Overall, more females were admitted with sunburn: a male to female ratio of 0.8:1. However, more males than females were admitted between the ages of five and 14 ( Table 2 ). The median age of admissions with sunburn was 22; the range was from less than one year of age to 95 years of age. The under five years age group had over twice as many admissions as any other age group, and admissions for children under one year of age occurred in every year. The majority of sunburn admissions (83 per cent) were born in Australia, followed by England, New Zealand, and Ireland (each with about two per cent).
Of the 293 sunburn admissions, 131 (45 per cent) had one or more additional diagnoses. Although 125 codes were used as additional diagnosis, 'burns classified according Temporal characteristics were examined by analysis of the data by year, month, and day of the week. Spatial characteristics were examined by analysis of the data by statistical division, and latitudinal (north or south) and coastal/non-coastal groupings of statistical divisions. Incidence rates were calculated using 1996 census populations. Rates were age-standardised using the 1996 Australian population.
reSultS
The number of admissions for sunburn as either the principal or as additional diagnoses was small, with a total of 508 over the study period (Table 1) . Most of these to extent of body surface involved' (T31) made up 22 per cent of additional diagnoses, with the next most common being 'volume depletion' (E86) with six per cent. Only 77 (26 per cent) of the sunburn records included an external cause of injury or poisoning code, with the most common of these being exposure to sunlight (X32).
The number of sunburn admissions varied from year to year, with the lowest number, 14, in 1993-94 compared to 76 in 1998-99. There was a distinctive seasonal distribution (Figure 1) , with most admissions occurring in November to February inclusive, and particularly high rates in December and January (25 per cent and 28 per cent respectively). Admissions also varied according to the day of the week, with 25 per cent occurring on Tuesdays and 17 per cent on Mondays and Thursdays. The western (non-coastal) statistical divisions appeared to have the highest rates, with the overall average annual age-standardised incidence rate of these being 0.82 per person year per 100,000 compared to 0.54 per person year per 100,000 for the eastern (coastal) statistical divisions. A much smaller difference was seen in northern versus southern statistical divisions (age-standardised incidence rates of 0.64 and 0.57 per person year per 100,000 respectively).
There were no admissions for drug phototoxic response, and admissions for drug photoallergic response occurred in only two years, 1998-99 and 1999-00, with less than five cases in each year. External causes of these few cases included tetracyclines (systematic antibiotics) (Y40.4), other systemic antibiotics (Y40.8), iminostilbenes (Carbamazepine, an antiepileptic) (Y46.4), and unspecified drug or medicament (Y57.9).
DISCuSSION
The NSW Inpatient Statistics Collection (ISC) is the most reliable measure of illness that can be readily obtained from official sources. It is a 'census of all admitted patient services provided by New South Wales Public Hospitals, Public Psychiatric Hospitals, Public Multi-Purpose Services, Private Hospitals, and Private Day Procedures Centres'.
11 Therefore, one of its limitations is that it does not capture patients who present only to emergency departments, general practices or other non-hospital health services (such as pharmacies), or those who do not consult any health service. Errors that have been identified for the ISC include non-response (failure to collect all relevant data), errors in transcribing patient data from medical records to the collection media, coding errors, and clerical and editing errors. It is also noteworthy that the reliability of ISC data depends on the specific disease, and that there is likely to be variability in hospital admission practices.
The overall predominance of females admitted for sunburn is consistent with studies of adolescents in NSW showing a lower prevalence of adequate sun protection in females compared to males, and gender being a significant predictor of having an adequate level of sun protection.
2 The concentration of admissions in younger age groups is a concern, given that sunburn in children and adolescents may play an important role in the development of melanoma.
2,3
Although the cause of the peak in sunburn admissions in 1998-99 is unlikely to be simple, it is noteworthy that the area of the Southern Hemisphere stratospheric ozone hole (where the total ozone amount is less than 220 Dobson units) was particularly large in the spring and summer of 1998, existing for longer (to 15 December) than in any other year recorded and almost reaching its maximum size (around 27 million km 2 ). 12 The introduction of ICD-10-AM in 1998-99 may have also contributed to the big increase in separations in this year. In other similar studies 13 , it has been suggested that such an increase could reflect improvements in recording of hospital data.
The peak in sunburn admissions over the summer months was expected given the peak in UV radiation and outdoor activity at this time of the year. Although more sunburn admissions were expected on the weekend, the finding of more during the week (particularly Tuesday) may have resulted from individuals with severe sunburn waiting a day or more after exposure on the weekend before seeking help.
The drugs identified as external causes of the few photoallergic responses (tetracyclines, other antibiotics, and carbamazepine) are known to potentially cause adverse photosensitivity reactions. 14 This work could be expanded to consider other Australian states and territories as well as other countries. This study has only examined severe cases of sunburn and drug phototoxic and photoallergic response, those requiring hospitalisation. Further study is required of the incidence and characteristics of less severe sunburn and drug phototoxic and photoallergic responses in Australia. Such work could examine measures such as hospital attendance, general practitioner visit, or a specifically designed survey. Such a study has produced interesting results in Southern Chile 15 , with analysis of dermatologists' records of sunburns and photosensitivity disorders revealing a significant increase associated with stratospheric ozone depletion and increased ground level UVB radiation. More importantly, the long-term implications of these responses require consideration in Australia, with the examination of past medical records (including medication use) of skin cancer patients one method likely to provide answers to this important question.
CONCluSION
The results of this study suggest that hospitalisation for sunburn and drug phototoxic and photoallergic responses, in itself, is not a major public health issue in NSW. However, some of the trends revealed in this study should be noted by sun protection program developers, and the long-term implications of these severe sunburn cases are a concern. The incidence of less-severe sunburn and photosensitivity responses remains inadequately quantified at present.
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